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ABSTRACT : 

PROBLEM TO BE SOLVED: To improve the field effect mobility by 
forming an 

active layer so that its grain boundaries are oriented in 
substantially one 

direction and formed as a crystal structure of aggregated acicular or 
columnar 

crystals approximately parallel to a substrate. 

SOLUTION: The configuration of an active layer is important. At 
crystallizing e.g. acicular or columnar crystals grow approximately 
in one 

direction to an Ni-added region 302. An island like semiconductor 
304 is 

configured to arrange channels and the crystal grain boundary of the 
acicular 

or columnar crystals substantially in one direction. An a post- 
process, it is 

heat-treated in a halogen atmosphere to remove a metal element e.g. 
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Ni in the 

active layer to reduce the Ni concn. to 

l× 10<SP>16</SP>-5× 10<SP>17</SP> atoms/cm<SP>3</SP> . The 
standard 

deviation of the S-value showing electric characteristics of a TFT 
can remain 

within lOmV/dec in an n-type and within 15mV/dec in a p-channel type. 
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may-! htmrntoyj bmmt. 
x. 

mi%m*Mm&itm%tiikm7mtf ixio>6 

~ 5 X 10 1 7 atoms/cm 3 OjfttT^S L , 
n^&Zm-f S ffi<D^«f M#Nf- V ^/HJTlOmV/d 
<x&fai5£V : /& fcti P f-v ^^ST'15mV/decJilrt t:JR 
24ik£^klT4¥#tt§£B. 

x. 

mvmm^tem^mmh&mymtit 1x10^ 

~ SxlO^atonB/cm^^S^-C'^L, 
WMmHi^i- S ffi#N f-v ^;^T'80±30mV/decJil(*l 
£>J:t//^ fctt P f-V ^;PffiT'80±45mV/decUJlrt (C JRS 
4^k£=8®k-f4¥*£tt§igB. 
[fi*JB3J l^i«#t4«tt±£»)££ft£& B B B 
tt8SKT'$:4&ttflk, 
H5fEWIMe^j£$ft*:yM M&itlBik. 
luiEy'-f h*6^1S±^^ h«®k. 

KfievSttlt tti^k^ffij^tl.^JRTE*^ 1 x io> 6 
~ 5X10 1 7atonB/cm3<7)ilS'C'#ftU, fro, ^Iftt 
Sr^f S ffl^m^ffiH^'N 4>;^-C'10iV/decmrtfc 
J:l^/*7t«iPf-V^ST'15mV/decJil|*|tJRtl>^li; 

y-< hs«^a£^LTf§j£$*t4£k£=8®ki- 

tt3SKT'=5:4:rSfflfk, 

- 5X10 1 7 atoms/cm 3 c^ilgT'^U 1^#14 
SrS-t Sffi*<N^-r ^ST'80±30mV/dec]^|*Ii3 J: t>V 
* fell P f-v */t«T80±45nV/decJart (CIR4 4|ft»y 

imxm 5 3 m$m 1 jmn$&4 t*$ wc , fney'f 
aawt LT#4»*ifcaawi« k -tiij£$ft4 ; k 
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h&s-*-* *H7BB*«fipaE lt ^ 4 z t mmt -ri ¥ 

xm&ziii&ikffimfax'hix , 
Mieit* * fcitfra Aum- *A(cmh t , 

a. 

xmj&ztim&imfcx-*) *>x , 

fro . <£<0:tri6lttfrf- v */W5n*J k WMfc-r * OfclW 

20 xmt. 

8Sl«fc«8S-li-*Igk. 

» 1 <7)»«(cj; vmmm&mm(wjs%< 1 1- 
w-->rtzi vim&iMmm&nfi-x'm&ztLZ 

Any* yjE***tJ»||Umti(ctj o-c» 2 <0 
30 ffpClttcj:^ BuiESttiI4'«OB!ilB^JS7cS «r y* y ^ U 

y y^*f 4 1 ^^ffie^tti t uey-f h o 

!Mfcf&K<IJI*18£-r4Xgi: , 
S*#ffl^4>C*Jft4^3«DaiB»«raKJ: 0«rffil?!®tfli 

40 a. 

[|»»JB1 0 3 MHSH9lcfcvvC, ffi coiD»*fta(i45 

o ~7oo x:c?>%jmmxi : Thti. H2tinm30im 
-r4#&ftga. 

[|f*«l 1 3 HM9£*>^T. MfEvSttS+«ii^ 
hM:?: SM't 4 ^S7C**« 1 X 10> 6 ~5 X 10 1 7 atoms/cm* 

H^Ny-v */METl(W/decJart*j J: 7t{4 P f-v 
*;l/ST15mV/decJ^rt (OR* 4 £ k Sr^ffik ? 4^«c 

50 sn. 



3 

[m?mi 2 3 IM8Jl9fc*Jvvc, itiiKSttJl^fcJite 
JHfcfc Bftfi-t 4&H7G*&* 1 X lOi 6~5 X ip 7 atoms/cm* 

*A«T80±3(W/decJart« itf/* fctt Pf-**/H! 
T80±45iV/decJ2trtfcJRi 4 £ t "^^UttS 

a. 

[ 1 3 ] i n£3t%m4 1 tzmsm i n 

ftS{±0.01~2 /zmTa4£fc£1«Bfc-t4¥*ttSg 
B. 

1 4 1 1 7i»sar*fl4 *fc»4ii*i7 w 

M»£89fc*iVvt. BUlffiSttS'PfciiC l.F. Br 

xio 2 «atoins/ctf commx°&&.t & z\ b fcWSi:"*-** 

[iR^a 1 5 3 If 1 7iSM*«4 4 fcl4»*« 77b 
M:Mt^ £ t -f 4¥#ttilg. 

1 6 3 ntem 1 nxmsqu 4^(4is^«64 

fcllFe. Co, Ni, Ru s Rh. Pd, Os, I 

r, pt. cu; Au^mimfz-mttzimmm. 
immm 1 1 3 mim 1 Tmmm* 1 wm^m 9 t 

Lfc*MHt^JR*l8flfcLT»4>*i4 -r k s-^fc-r 
Xfifc, 

SHRWfcfiM5S-tir4Xgfc. 
S£l«itt3^fcgfiKS-£4Igi: , 

n?--y>n l z± vmMm&immmnx.x'ffifcztLZ, 

fir d i i: fc J: 9 lift fivSttl *<0HUte^JS7C^$- y >y 9 V 

v h t mzm&s&m t may 4 h«fe^jK<t<^ 
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m b Wmffrtttf ± LXffi 
Xgfc, 

mmmimmizti ixta&fczmmimimz 
mmmz&m^&xmt. 

m i vnmmtz * o nrnu^m^^ < t <>- 
Kt--y?\zs. vmmikimmm<7)z.x'mf&ziiz> 

>^H»^4fc»cai«U»0*-C«jRS*i4y-f Mft 

MS»fflm4'Cioft4^3c7)jD^acJ; OSulByM h 
«SBR^R«fe JlWM<6tttt£iS#r4Xgi: , 

«rssstt«{4isaa#* { «wh-^rifiiK»v\ una 

30 [is^2 0 3 m$mi8£wimmi9izi$^x. 
imon2 1 ] mm 1 8 t^tiis^ 1 9 izt$^x. 

&&it£&}M:t&&m7tmbLXFe. Co, Ni s R 
Rh, Pd, Os, I r, Pt, Cu, AufrkM 

imti-mttdmmmmnjimtfm^tL&zb 

Wib th^mmmwrnxm. 

imxm 2 ] iot 1 8 ttzimm 1 9 kevvc , 

40 F, HBr, CI2 , CIF3 , BCI3 , NF3 , F 

mntfxtfwnztv/z hcr>x$)& z b ^w.b-th^m 

[fi^B2 3 3 wm\ 8£tL\tmm\ 9iz&^x, 
~7oo •coiag^HT'tT^, m 
2£^i.m3ntammmoo xnmi^^mx-^ 
htiizt zmb?z>!mftmm<r)imii3:. 

[000 13 

50 immt&ttffiftw) *wmxmm-&mte. 
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[0002] 

(TFT) £«jfrr*ftf&#&BS*l"0> 

[ o o o 3 ] mM&mmiz&^xtev b y ? 

?XEIS&. B3RvM»^AHI»^IW«hrS8a»liIB. $ 
{ctft Sr^-r 4 ZtlX V 1 4 . 

[0004] JERfctJWCtt. vS14«i: LTfHHIg* 
JU (T*;U7rXi/»;rj>ll) ^fflV^TFT^'UM-fb 

teiismimmitahbtiimsmmz^ mm 
imm (xy*/v*>®) zmmiKTFTtfmk* 

[ooo5] m±iz®&\iimm&Bfci-ii)mk i 

Xit. ■*aJBAfc±4«BB s Ffr232059^«. ^¥6- 
244105^4^tlEaS*UtatB36*3M9rc , ft 4 . £<0&?B 

fciEasnr ^4 atea, a*<z>iSi!rft£B&£-f 4 &k 

tc^ (#(i-. y ^) ZW8-?lZklz£<<). 500 ~~60 

gytmrnmBfo-ti z t ?i i><dx-$>i . 

[0006]**:, ftlim-21339fciEa3^SfStt 

tw* o . mmuiBf&ztiKi&ikimmmizm 
[0007] u>u znmcTFTzm^xwmm, 

SrflWtLT t *«4«»»S*i4tt«i*^fcaifeffc: 
•r4^Tifttttg=5r«m#tt$-g^§it4ftiIo^ •/ 9 

mm . mwT f Tt«t 4 i t »i**rap8tf> 

#T'J>4. 
[0008] 

%m<7)<m.m<\:zmit:iibtztemii i >' y 3 y^xvs 

-tfflV^TJRl*S*UtMOSFETfcEaM-*tafit* 
■f4TFT*£SL$r<Tttfc4>$rV\ 

[0009] * £ T*fismTt4 wdjii, 
m-xmtmmiz t mmk ti . 

[00 10] 
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^itm^TFTmizkt^x'^^tzm^k 1 

fftPSfU TFT^H42r^-r^ , 7^-^£0-oT-^>4« 
4. 

[0011] fluar , **tt#t:tt^y a^Kww 
(^y^yy^-K^H) wig sg&#£ 

+ y 7tt»ftftJMc*i£i L < \mm 4 k SttteW 

10 tt^^^wnRBwaaffch^vrs^fe*. ts^ewi 

4»oTV^t#t^il4. 
[0012] *JKBO¥»f^lB*l®S-r4fctt. 

oT r^ttotSllftff j fc3B£3tf4fcfta88fi#*»r 
£T'J> 4 . W*>. 'J?% < k t> * A- 'J 7£ff®7 4 WfW* 

< . * -v y T<rmm*mfi *nwt«/h £ v «Mt 
^Bmi z k tmmx'hi k mm. 
[0013] znKMz&nmxwKtiftwnmss. 

20 IS. ^*?fliT'^4vSffil&*t-4*#ft^S&fm 

MammmmuMk. mm&'m.mmzftL 
x^M&jM-ti^mTmrMmmzm^ixm 
k.m vtsmmiz x 0 mm^Mmmm^j: < t 
t-um^mmm^m^ixmk. ma-?*? 
immm^ixmk. >^--vnz& oitnetea 

ttaSHS<0^t'fll^$^4Stt»S:mt4Igt , fj 

aattwity-f bimmjmtixuk , A D yy 
■t 4 1 stmiestti k maw b tmmk <vR-mizm 

WkttMfe&tifrlJMb* MS#H^4>Cfett4®3<7) 

nwmn xvftmovmz&mtixmk . sr^< t 

^ ixffi&zti.m£kffimm'$> izk znmki-i . 
[0014] wam&tft^fcimttvmswmt 
40 Kifm-tit. m 9 iz^mctmnmmm t>ti 
1. m9m$8ffim&<mm.*&kLxmm-32 
vm'mtmnm\m^x*%LW*m. itz^<r> 
mmmmmx'b*) . %m+^s®+umizi>Rj£ 

[0015]^. Z<Dimsm®9 0 1 »i#t«4fctt 

mm&tfim&ft^m^-ti^Tcmima li&m 

(90 2T'^§ix4) iZttLXttimmz. *>o. 5^ 
lZ®BWftlZl£ikf$.%lX^<fzlt>. «ft*ftjW«-5T 
^4tV^^m* { $>4. ifc, 9 0 3T'^§tl4<7)(i[6] 

50 M^ofc«an«tt9 o 2frt>mfx ztzttmwm 
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a. 

[0 0 1 6 3 Sfcfc, 09fc55tflWc^«W«)rt»tC« 
[ 0 0 1 7 ] SP*>. *IWBOlSfii^«IRttEffiWfc{i 

09 <o«k*s zmfcmm 9 o i ■ettjassinsafcH. 

&#tj£AflHti9 0 1 £tKffinttBK?& b , 
HI 0fcwrfttfe#t'*4fc»ift«ISAl 0 0 ltfftjftft 

[00 18] HI OfcfcWCl 0 02T*£*l£ 

0. JSAftJU 0 0 2m&h1ifil»t>. §Wttt:ti& 
tt@A 10 0 1 rfKWzMW¥'tt1]ftlzmikfc&lK 

zkmmrzt. ats. *i»B^£fcit4isAfi# 
fc tiff o *«* * ^rb t)$mttzimm%m±vmz% 
t. 

[0019]^ *HBJ<D¥«#^S(±. AoyyTC 
S£*tf#eMfc iftjHKMfcJ: -JtHMiMt 
&&Ji7C^ ( - v fc *4 ) y ?U>m 

5 X10 1 ? atoms/cm* KLh^jftSTSSLTV^ 
— ifMfi 1X10 1 *— SxlO^atoms/cm' (»4L<(4 

[00203 «NL i DSAUc (xantcs 
jnb&v*) fto^K7BR (cu.Aif) traaucy-sr 

[ 0 0 2 1 3 £tf>iS* \,\) 3 yJKWWWS-a* 
{ttBMMW>iati«i:*I^LTlMfc!fti (itfl33$) t 

*#fctAS#i LT«flfr*-SfiMtt:$r«. t#x£>ft-g>. 
[00 2 23 ZOMlZ LXB&Ztlfc&Wm 1002 

ftBWtUBfci 0 s/ u a yflFP m±i> & Wiv y 3 :d(fip 

i -5 x xmvim t sfir* lamias' u a yiswMg $ft 

[0 0 2 33 HP*>, HI OfctJVvtl 0 0 2T'^§*i4 

##*t:is&*mikm*&mt&** vnzb^x. 
a&#j kbxnmot%tt>tLi. 

[ 0 0 2 4 ] £<^fc*SAaJKi*JW^IIM 

mgkftR&mzwDnztL&yj m 

EtfRJffll/te < =5:4 Z b fcx*/Wf-Wfcl*fiS(c:fir 
OoSfcfliifflSftS. 
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[ 0 0 2 5 ] ifc. i^JPl^Ma(i700 rtlHi* (it 

#Urs^u zyfcwipm-itmtmwz&tti&ym 
*w!f>7imtz£ix&m$tL&. 

[0026J ftoT**B*6li. ia±««fcL-C#6 
ftSHl OfcwtHMUCiiV^T. WfcOtftfifcttatt 
BAafttfOffH* r * + U Tfc i: oT£*«fc*BA 

[00273 raft'J7l:to-CHSW:f^i:l^ 

**j tJi. * ^ y raw** wr lt* + y r<^ 

■tetttf *H«a«>5rv^ t LXH 0 . ttAW(> 
%Lfttf%^Z b . ^*J\s*?-mzmMt%&XTyi'* 
>W<VTW&&l%^Zb%b*bW^mZt>ti&. 
[00281 *$HHIiJJW> J: a fraUfrCfrSteAttS 
^HSrfiJffl LTTFTfcft£Sft*^fl*Htf>iSttJB 

fcuwsu ®m®m*?n>>v'?®mmffct&iz8 i m 
M£%¥mm3.zmm?i \><nxhh« 

20 [00291 fcJLt?) J: o «*JfflH^)«Jfifcov^T , 
[0030] 

J«L/S*SAffii«K*, UlRh^y^^ (TFT) <T) 
iSffllbl,xmMLtzMi7fi~t. Hltc^-ToliTFT 

<nm2Mv>-%mmx'h & . 

[ 0 0 3 1 ] *IIISfi«JT'*iJffl-r4^ B B B ®^li^ 
30 IS*fl;#K«. #IS¥7-321339^^fg{cfeS5§tT./cSffi 

ffit. ^mmmx-it^<7)wmmmtnz± 
[0032] t-fummm^t&mft 1 o 1 

1 0 2 5:2000 AOifS (Cfigli-r4 . iMi^XK 10 2^ 

mmb Lxitm&mcvDm. t^xvcvds. 

[ 0 0 3 3 ] tt(C^t«ffi»K»tSA^t«IR. 
T«Ul*^^T^I.^^#^iil>^ B B B tt^)ic7)M B ltt 
40 ^t^ks^^JIWt^oBF^fciOW-oTv^. 4 

^, ffiefC 5X10 17 — 2Xl0 19 atoms/cm3 
*J.4i:ff4U\ H+^#*^i^t4f^^ B B rf^a; 

[ 0 0 3 4 ] WZ. Kt&mSm 1 0 3 £200 -1000 A 
<*£OtWTtt3» A) «WSfc«ffiRcvDi6fc:j:-j 
ritBW-XkLTtt^^y*^ (SiH4, Si 
. 2H6. SiaHs m *fflVXhtfftV\ ^fe. JSESftCVD 

50 iM$*M^^. zcomtm«(7)%ig i mK : f®-f& 
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[0035]^ iMbngsiR i o 3 nimmt L 

[ 0 0 3 6 3 <Xfc:, 500 M200A«O«Stf)»fca*JI!ll 

0 4 * 7*5 XV C V D m tz y 5 m»z <* 0 J£K 

1 0 4 k&bfHPlXIR 1 0 3 fc*t LT- -y dnVZMWft 
[00 37J Rfl^Rl 04£J:->T*M3*iS«H 

i o 5«. 8£ffitse^i6it^*i6is-#ri.x'j •/ 

bmzBf&ztix^z. (Hi (a) ) 

[00383 mz. wmwmmiz&^Twmmt 

U ffl«10 5fci-5-C«ML«MM^«Kl0 3<0 
Wcffijf^IMtli (05W) S«-t4. i<OiMk 

4. 

[ 0 0 3 9 3 Srfc. ^k*K>^-ri»^JR7C^fc LT 
ii s Fe, Co, Ni, Ru s Fth s Pd, Os, I 

[ o o 4 o j acc Boosts ( 

TlOOppm) T- 7 */P**3f Ufc- >y *7H8iagS8iK 

■*fc*HW4£ (HI (B) ) 

[ 0 0 4 1 ] <W=. ^vStt#Hm+ttJV^T450 'C, 1 

n«ais««)**aiUttfo!fett, 500 -7oo ftaw 
tusso -6oo "c^aKT 4-8 tfflnamm (mi 

o . i d LTHhHttSMR 1 0 7 feti* . (HI 
(C) ) 

[ o o 4 2 3 zcom. m&&ttt&tiz\mmii&tf 
i o 5 T»s*i*^*«Eiiii<o#irfrrti*»^ji^*rtifc 
o 8T*zti& x o izte&fcmvm-uftizftt^x 

irfii: 4. 

[00433 109-C*$flS«0J4-vir/l'«ain 
<SWC*0, ffl&gftttl 0 7lZit<Xlt5^m%.X'--y 
^££#LT^4. ffiMSttl 0 9tttSIH&Wi*fc: 



[00443 ISBWt^fc^xojiBftWSljWHTLfc 

r-H77 gft«tc i 0 8ateff**>ii4 . 
[00453 ^w.ND^yTC^Sr^OHH^T' 
^D^aofrfciy/^^rti^^^Htt^JMl 0 7 

10 XRa&Atttttt* L o 4 SXHRS1BCGaa^i£ 

[ o o 4 6 3 at, «■ btird&&mmm 1 o 7 
--yfLxwiZTFTeyfemt Lxmtttmm 

[004 7 3 vStt«l 1 OtJBjSLfefe, iSttJIl 1 0 

uzmmmmftzyj htmmi 1 1 £200 -1500 

A( *9mmX'liW A) tf)JS3fcj£BW-5. y-f Mft 
SRI 1 1 OjSKtfffiii, X^XVCVDS. 3*CVD 

20 a. wvfm<r>$mmt:m^ti«&\\ 

1 0 0 4 8 3 4fc, DMta*«^)ftb 9 *cHfl^*R^» 
[00493 ifcte. Anyy7aR^^tr*H*fc*J^T 

•C, SSttJIl l 0«fco^JR7cS (#^->y^-;l/) SrHHfe 
-rSitSrmitffloTtrtcoT'S)!,. (01 (D) ) 
[ 0 0 5 0 3 £<Z)y >y ^ U y^Ofc«6^Jn»5!!a{i, * 
30 ^*$rf#l.^& , )(C700 'CSrlSx ^ag-Cff^ ^ ^ t 

mstJ)4. *waToiiirctty-f h^Ri 1 1** 

[005 1 3 **>fctf>, ^^MWI^iaSKH(4700 
X:*fiiSiMtCtfO, »4L<(4800 -1000-C (f» 
WtJ4950 °C) i: U 543^(4 0.1- 6B#S. f^W 
Cte0.5- ItifflbtZ. 

[00 523 ^ciJ. *HS6«T'(i, W% (Ot ) #H^, 
*{cWLTig-fbi<» ( HC 1 ) $r0.5 -10*a%OilUK 
40 T**S«fc»HJR4>fc:*JV^, 950 *c, io^timJk 
mZ'ito. =3r*3, HC ljftS2r±IEi8SeU:fr4t, 

[ 0 0 5 3 ] #SS»WrttAny>^c**£trtfc 

tfXtlX. HF, NF 3 N HBr, CI2 , C1F 
3 , BC la , F2 s Br; &W\uyy$:'£tS<{t&fa 

50 (DWcSIMfc*) *ffl06;fct>T*4. 
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[0054] znxntts^xiffift&Mi&mtiin 
&Fammzmtft uz-v y^^yyim ( - z xn 
mm) coitmizx *)y»,?v yrzti: mmn&fc- 

[0055] %r>X. vSttl 1 1 0 v^Hir^ 

j zftrnz^wzw^niz ( ixio»«~ 5xio i ?at 
odb/cid3 , mi<i£mm*(?)Avy®gMT) izt 
xm&zti&zttfs iMsftVHz* vvmztix^ 

Srik TK<7) lxiO^atoms/cm 3 fcV^ffifiS IM 

sotfiftTmftX'&i. ttz. ^smmizmi^um 
mm± s i m smx^titimm^mxh ->x 

[ 0 0 5 6 ] Srfc, WJ#^<7)ai.T{iM^oS;^ 
[ 0 0 5 7 ] t C Wlk<7)S I M S#rcl2M.P a |*l 

®ti&m.%-<m-H<mm#i^x n o<^x\ 
wwzmz>--yir>i><7)®BHi. mmummmbm 

b iz-ttti h - -y W<m£^mt Uz¥%)®J8. 

[ o o 5 8 ] tK. y-y ? y >?xm 'm->tz^. 
mikimmmwztey-v ?v >?wmizm 

>7Cmtf 1X10 15 — 1X10 2 " atoms/cm 3 OSJKTSff-f 
[ 0 0 5 9 ] ^Hi^ B ^li(Ci+«^/il± 

mm^m^n^bwim^tixmvrt. ~-yy>v 

x'JlM YbLXttLX^tzb^thtlh. ZIX7 
vfVymmzt&it-vfil'bK^XMMl. --/->■ 

fvtnm^whtitzi/v o yen -^im^mtm^m- 

iz%<fr(Etz>yimt%z>. 

[0060] lj6» iiSBzmi&Mt&mm&tzts^ 

#{i^£i$»t^LTBHfc;ft ( si ox xmztim 

m-mmm-mizzix . ^tts^Jie^^ 

[006 13 **, aHfUfc*H*te#ttiStt« l 1 o 
*\ ^U3yra±WBIS^t:J:oT1il«S<i, Sfefc. 

&mmiiz &*>xmmm tx it o <r>x\ im&tz 

1 0 0 6 2 ] fle->-c» vSttl 1 1 OI4/Nnyy#H^T' 



(7) f^H^l 0-1 3 5469 

1 2 

K>. *vV7i,zb^xmMmzm£hbM.%itz>im£ 
* itj&mmxmfcztix v ^ . 

[ 0 0 6 3 ] 4£. ±IEJ«atCJ: OvStt® 1 1 0 

ti&. wt>. h&&mi i Ko^awwicvDjsT 

10 [0064]$ ^>tc, ±IE'Nny>'»ffl«t:j3ftSM6 

fo±tMz. mxBkft%^#/mmmwm.z 

[006 5] vStt»l 1 OtiK^'fx-yf-y^ft 

xv - v>'t f t o »; - ^ mmvm® btnh 

20 [0066] &±C0®IZ LX , y>f M&SM (fffiHI: 
fit) 1 1 10#J*4 , ?*TU:&, <X(cy>f 
fi!c-tl./iS , )£7)r^$XT>i,|l (l^f ) Sr2500Ai7)ff 

toy < zj}-ffi±<DtzMzx$ yW 

A £0. 2 

[ 0 0 6 7 ] *HJ£WT'{±y-f hBffi (y-f hiH 

30 ttts-LKtemsmmyj hmmb ixm ix t 

[0068] <J:c si(D) (;^-r«tcr;us 
;PS->)ARwv-^i i 2iBf&th. Zc&Zcofti 
•ti:Tfc<„ (H2 (A) ) 

[0069] •?■ LT, 7^$-i)A^^-yi 1 2 

^l*E« (CTitf^W-135318^-) Srffl^l,. 4^ i 
40 WPWifftiafcA'oT, 1 2cr>mmz\t% 

ClWllWtfill 1 3<Ofiy?Sr0.7 umb-tl. 

[0070] 02 ( B ) \z^%ftw$.<mw&m 1 
<. fit, H««Bttl«fc*ff 3 >r 1 1 i 0 , mm 

d»fcfit i i 4 mj&tz . ^^^BSK-fi^s 1 1 4 

WfiHI{i:900 Afc-t*. 

[ 0 0 7 1 ] 4*, J*Lh^)ia*iiTy-f MMl 1 5 
50 v^y-f hWSl 1 5<7)affl^«aUcO, tD7^ 



1 3 

[ o o 7 2 1 acfc, wmvnwwm 1 1 4-4 -email 
tzt>. zmMnz^xv-x/Yv^y^mmm 

FT*fl*tft£i!>fcrp -Y*ytf>iiA£firK 
Pf-^*;i^a<OTFT*fRRf s^rfefcfB (tfoy) 4 
^yo&ASrfi^tfJi^. 

[00733 zcoxmzaux. mmgizTMrntmu 

Ztitz v-xm® 1 1 6 1 h' m ys* 1 1 7 
*ift. 

[0074] fcfc, gj#i: 'J >Ktffi»fc fcfi^LfcS 
BSSrfflV^T. £?Lra^BIHURl 1 3£3HRMK$s 
SLfcafeSftP-fji-y^MtfyaEAfctTfra. 

Y )i>&\ i -xm.?i>^x'mbti2>. (02 (o ) 

[007 53 V-Xffttl 16. FWyffl* 

1 1 7 tJt«?LT^WIS^ffiv\ ffiiftg^Mftii® 
118. 11 9#£*3*l*. *IX?A YWSk\ 1 5 
ITF<0 1 2 OT'^£ftftll$# 5 ieg£Wfc^*^ 
JdaUSfc&ft. 

[00 763 f-**/WBjS«8 1 2 0 K W y 
fgtgl 1 7 i:^)iafc:EKSfLfei£»SPF*fi»fflttl 1 9 
UWC L D D ( 5 -f h K-r FI/-I y»« ) of tf 
*U f"**JWWt«*l 2 0 b K Wy««I 1 7 i:<0 

[0077] 4£\ +**)Vmim 1 2 0 (MBfctt 
itBT'&ftite. *SttffcX*rt"¥-:WiBri/2 (7x/l/$ 

>®mxvi>^mmmi^m®x'h$,zb. a*v* 
risJST* ft z k &m ix v . 

[ 0 0 7 8 3 £ ±fE<o^i|$1fH *y<^&Al1l£> 

no. zcomwizx-ox. mtM*>cr>%mkt. 4* 
y&Amiz%mtf%inz»®nms.tf?T%btiz . 
[00793 fcmimmzm -350 -c^agfe 

HTO . 5 - 1 B$Hm 0 t ttJX'h ft . £ tftPUiiStt 

tt lX10 21 atoms / cm3 JTF. *?4L<te 1X10 !5 ~ 1 
X 10* 'atoms / cm* <9^T'*S*^li;*flft. 

[ o o 8 o 3 £ o ixm2 ( c ) iz^twmmwz 
mzmmmm 2 mm*. jiiai&KRi 2 1 

X-h-iXfttfLZtlZ. (02 (D) ) 

[o 08 1 3 *fc. Gmmmx'bzxvj $ k*jb 
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v^ft fc , Jttt«JW«'hS v w±TBWa<o«4S** 
(RM-fft::fc#T#ft. ifc, xfy3-hftT«t 

%h<r)x^mzfmiu<ztifix'% , ^7*7^ 

[00823 113*68111 2l3y??b*-/P 
tfHftfcfcfrW y-^ffil22tb'l"f>lfl23 
ZJ&ffc?& . S 6tc 3 5 0-CO7k^«H^tf tfc^T 

02 (D) fcitf*TFTj&<5&fctft. 
10 [0083302 (D) fcjjS-r T F T»ifKHtf>fc*>ft t> 

ttiztim%X'hz>. 

[0084] zzx\ impmzmn 1 1 0 *jmt 
imz. zn&mhtwgxh&m&iz^xwffith. 

[0085] *H6fe^S-HifiL^^. «t«*fcJ4ft« 
ftWIoTV^fcv^lWW***. 4fc. ^h^©^ 

20 ■t&&m7tm&MiRmzmQt& z t x\ zmttzim 
w&ikmgk&m&ijfoimizfflm&zkmm 
x-bh. z<nmmmz^%m.miftix^z>. 
[0086] zzximm&ii-t&m*±&8GMi 
ffMUc-nsfe#j£03fc^-r. 03^-r<o(i. r> 

Stt3 0 1 ±fc^ h y ^X«(cEB3^«Stt«T* 
[0087] **J, 3 0 2<^«BB»'C*S*lSfRWIi-<y 
30 ft. 4fc. 3 0 3l4«|«ftgW»«5V»fc^*>9-&-9-C 

■rttc-fft. 

[0 088] 4fc, *«ttW-C*Ufc#»flSftfli*ff 
* 0 #t«4 7 ^/I4K&DMK3 0 

ft^risj) tcjss-tft. 

[0 089] ta!oT. H3O«fc»KiNI#3 0 4*E 
atftifcT', ^-^^^r[fi]t. #t«4^{±tt^ H B B 0 
40 ig B B B a^ t SMHRtiWCii ft Z t ft . 

^.^AilMN3 0 2 Sra«3 0 l«0iB4»fe 
«4T»tft«H»H^-ftifcT'. SK^iBKtJ^TU 

[0090] i«0«5Sr»j« k-tft 4: , f-+*^|ftifc«- 
«4 fcl4tt«»ft<0Jfe #-§ctft £ i: {c^rft . 

ip*>, TFTovsttsttTiSfig-rft^c. *f-**m 

ft|6]±#$#T'#ft?)T$>ft. 
50 [ 0 0 9 1 3 4fc. W±«0ii:{i. iKBiixtmV&tZ 



1 5 

[0092] HP*>. H3 k{i^JcO^T'#iSi:vSttH 
3 04 £9 0' [H]!|g$tf£«lH#;i<i>ix&. W§ 

[00 9 3] ZZX\ *ISiM(:t^t*^lt^W 

i^t^H2 (d> iz7*zh&mft$iw<7)m%fflim 

4£*rf. 04 (A) (iNf-A-^STFTOmm^tt 10 
(Id-Vg#tt) . 04 (B) {iPf-A-^STFT£7)« 
$m\i£*LX^l. Id-Vg #tt£ScT^7 7ti 

[0094] SSW<OVGii^ hSffll, I DJi 

V-x/Ki/^yraSrmsmaSfflt'^l). *fc. 4 0 
1 s 4 0 3T'^£ftSId-Vg fftt (Id-Vg ftK) liKW 
-f>lEVD=lVO)«W«m^L. 4 0 2, 4 04* 
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*-C*£*lS Id-Vg «rtttth*Wy«EVD = 5V«l^) 
#tt£^LT^&. 4 0 5. 4 0 6{ih'l/^y« 

BE V D = 1 W)B§C7) y - L X V *S . 

[009 5] fcfe. *7«W (04 (A) Ttt-lV £L 
T, 04 (B) -CJi-lV W±) WKWJta (Ioff) 

i:. sry*jj:y*7««^)'j-^«a(iG)tt. jhm 1 
xio-i3 a («srns#) &TX'bh<nx\ 04 
(a) s (b) x-its4xtmmztixit-7X\^. 

[0096] ZZX\ 04 (A) . (B)fc^Silft« 
SRWtt*»4»*»fc, aWMHfc J: -5 T F T<0ft*W&#14 

;tfflTFTO««»tt (ffi@tf>20£$|£) <0tt»T* 
0, »2liP?-+*A'STFT«)*»Wftt (ffitOZOjft 

as) «(s***L"cv^. 

[0097] 

[mi 

(SingleGate) 



JKEtf 


(VD-1 V) 
(VQ-5V) 


kxi_2JuA] 
(VD-5V) 
(VGhSV) 


IrfUlpA) 
(VD-1 V) 
(VO-0V) 


WUpA] 
(YD-5V) 

(YG-1 V) 


toalolU 




(VD.JV) 


lvalue 
[mV«ec] 
(VD- 1 V) 




m2A/sl 


JCLoflfeA) 
(VD-1 V) 
(VQ-5V) 


IG_<*tpA] 
(VD-1 V) 
(VG-6V) 


(VD.1V) 
(VO-5V) 


(VD.1V) 

(mart 


Point 1 


68.51 


205.30 


1.00 


3.30 


7.84 


7.79 


0.08 


82.66 


160.91 


226.64 


0.20 


-0.40 


Point 2 


72.60 


219.05 


0.75 


3.85 


7.99 


7.76 


0.12 


71.10 


171.21 


245.00 


0.10 


-0.05 


Point 3 


74.35 


221.85 


0.45 


2.65 


8.22 


7.92 


0.05 


86.92 


170.60 


246.84 


0.15 


-0.15 


Point 4 


62.61 


201.70 


0.40 


2.15 


8.19 


7.97 


-0.13 


79.60 


141.83 


197.88 


-0.05 


•0.25 


Point5 


48.07 


151.25 


0.40 


1.60 


8.08 


7.98 


0.00 


95.12 


113:99 


153.26 


0.10 


-0.10 


Point 6 


74.00 


221.70 


0.30 


2.45 


8.39 


7.96 


0.01 


84.31 


165.85 


245.36 


-0.10 


-0.30 


Point 7 


55.30 


176.60 


0.95 


2.85 


7.77 


7.79 


0.05 


82.10 


137.19 


175.19 


0.10 


-0.15 


Point 8 


69.90 


208.05 


0.75 


4.35 


7.97 


7.68 


0.11 


75.08 


185.49 


232.56 


0.25 


O.00 


Points 


60.91 


184.95 


0.25 


1.95 


8.39 


7.98 


0.02 


93.08 


136.68 


202.16 


0.05 


-0.10 


Point to 


60.20 


189.65 


0.50 


2.15 


8.08 


7.95 


0.01 


78.93 


137.96 


199.16 


080 


0.00 


Point t1 


63.43 


195.45 


0.40 


2.40 


8.20 


7.91 


-0.06 


78.77 


138.48 


210.12 


0.00 


-0.25 


Point 12 


63.57 


193.45 


0.45 


2.40 


8.15 


7.91 


-0.05 


75.78 


140.50 


207.06 


0.10 


-0.60 


Point! 3 


68.51 


211.45 


0.40 


2.85 


8.23 


787 


0.01 


78.62 


160.14 


222.11 


0.40 


-0.55 


Point 14 


68.78 


204.05 


0.40 


2.10 


8.22 


7.99 


-0.02 


74.38 


148.21 


220.63 


0.30 


-0.50 


Point 15 


61.30 


185.95 


0.45 


2.35 


8.13 


7.90 


0.05 


81.25 


137.90 


205.02 


0.00 


-0.45 


Point 16 


68.70 


208.75 


0.35 


1.90 


8.29 


8.04 


-0.01 


71.23 


151.01 


227.97 


0.15 


-0.30 


Point 17 


68.18 


211.50 


0.40 


1.80 


8.23 


8.07 


-0.08 


71.10 


148.36 


223.84 


0.30 


-0.60 


Point 10 


63.92 


197.50 


0.40 


1.85 


8.20 


8.08 


-0,10 


75.64 


142.34 


205.02 


0.20 


-0.35 


Point 19 


66.07 


201.25 


0.80 


2.70 


8.04 


7.87 


0.17 


87.23 


167.03 


216.19 


025 


-0.40 


Point 20 


70.37 


210.80 


0.60 


2.05 


8.07 


8.01 


0.02 


78.04 


162.28 


229.81 


020 


•0:30 




65.37 


200.01 


0.51 


2.47 


8.13 


7.92 


0.01 


80.00 


148.79 


214.59 


0.15 


-0.29 




640 


16.87 


0.20 


0.71 


o.te 


0.10 


0.08 


6.78 


15.16 


23.19 


0.13 


0.19 



[00 98] 
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(VO-1V) 
(VG-SV) 


(V0-3V) 

<VG- 6V> 


(VD-1V) 

<vg-*v> 


(YD-5V) 
<VG~1 V) 


lonfloffi 




VthJYJ 
(VD- JV) 


S-VlJUB 

[nwyoec] 
f/D- 1 V) 


*FE [cm2/Vs] 


(VD-1 V) 
(VO-5V) 


(VE> J V) 
(VO-8Y) 


(VD- IV) 
(VQ-5V) 


(YD* 1 Y) 
(max) 


Point 1 


30.07 


68.22 


9.25 


59.25 


6.51 


6.06 


-1.11 


86.55 


118.32 


119.60 


0.10 


0.00 


Point 2 


38.67 


86.63 


2.60 


46.70 


7.15 


6.27 


-0.93 


89.24 


131.38 


137.90 


0.05 


-0.20 


Point 3 


36.60 


85.97 


2.90 


73.25 


7.10 


6.07 


-0.95 


98.47 


133.57 


138.47 


0.15 


-0.10 


Point 4 


36.63 


85.27 


3.35 


53.60 


7.04 


6.20 


■0.98 


8755 


137.19 


140.00 


0.05 


-0.20 


Point 5 


35.30 


79.59 


3.25 


39.40 


7.04 


6.31 


-1.14 


77 £7 


140.71 


142.24 


0.10 


-0.20 


Point 6 


35.72 


81.38 


2.55 


30.45 


7.t5 


6.43 


•1.08 


73.81 


141.07 


141.78 


0.10 


-0.05 


Point 7 


34.37 


77.74 


5.50 


73.60 


6.80 


6.02 


-1.10 


82.63 


135.15 


136.94 


-0.05 


-0.20 


Point 8 


40.70 


100.42 


10.20 


107.25 


6.60 


5.97 


-0.77 


73.28 


131.58 


147.90 


0.10 


0.05 


Point© 


40.70 


100.61 


4.00 


45.00 


6.92 


6.35 


-0.76 


7550 


131.83 


147.14 


0.15 


-0.25 


Point 10 


32.89 


74.68 


5.75 


132.05 


6.76 


5.75 


-1 .10 


84.48 


127.76 


129.80 


0.1 5 


0.05 


PcinMI 


37.07 


88.45 


4.30 


67.45 


6.94 


6.12 


■0.87 


7654 


130.05 


137.45 


0.40 


-0.35 


Point 12 


30.52 


58.83 


1.65 


37,55 


7.27 


6.26 


-1.15 


90.61 


120.82 


122.15 


050 


•0.30 


PdnJ 13 


35.17 


78.92 


1.35 


55.50 


7.42 


6.15 


•1.15 


85.88 


143.51 


143.82 


0.40 


-0.40 


Point 14 


32.07 


72.71 


1.80 


36.40 


7.25 


6.30 


-1.10 


86.48 


124.39 


126.74 


0.40 


-0.45 


Point 15 


33.36 


75.57 


6.60 


120.40 


6.70 


5.80 


-1.10 


84.30 


131.58 


132.65 


0.40 


-0.35 


Point 16 


32.29 


75.10 


3.50 


47.90 


6.06 


6.20 


-1.01 


84.93 


122.35 


124.64 


025 


■0.35 


Point 17 


34.26 


76.83 


4.40 


64.35 


6.89 


6.08 


-1.14 


8358 


141.58 


141.58 


0.65 


•0.25 


Point 1 8 


31.01 


69.91 


5.40 


253.39 


6.76 


5.44 


-1.18 


97.07 


123.17 


125.46 


0J25 


■0.50 


Point 19 


36.26 


86.80 


5.80 


52.20 


6.80 


6.22 


•0.89 


79.86 


126.53 


134.64 


0.40 


-0.25 


Point 20 


37.60 


93.11 


2507.90 


17345.00 


4.18 


3.73 


O80 


8954 


125.46 


136.94 


0.15 


-0.30 




34.96 


81.34 


129.65 


937.03 


6.81 


5.99 


-1 ,02 


8438 


130.90 


135.39 


0.23 


•0.23 




3.00 


9.49 


559.79 


3862.36 


0.66 


0.58 


0.14 


8.94 


7.38 


8.24 


0.18 


0.16 



[00991 mi. mizh^xmz&a?Kz&\i y *riz&^xit. ixriz*?m%TFTimz'i%z>zbtf 

V -v is 3 )V F«ftt ( S ffl, S -val ue ) #6OM00m 20 T*4. 
V/dec <rm,zm. ft@/h£ < . mifig. < uFE. * t* U T ( 1 ) Sffi<9 (7iI*n0niV/decJilF*| . M£ L < li5mV/dec 

< ) i?m ~3oocm2/v s t^omzmnxxz^z tx- &mzm&> 

hi. tmwm^za^x^mw.ti.mmj^m (2) sn#8o±30mv/deci;jF*K if4L<i±8o±i5mv/d 

[0100] Ztl$><7)MMT-?ltfm<r)TFTX'<,m ( 3 ) juFE^<7ffi#40cmVVsJil|*k ft£ L< {435cmVVs 

^PF^m^mx-hK). £ziz*%mz£&TFTrfm iart^jR*i.. 

UiCMUMOS F ETCEi&f ft&#>Tstt«g& [0105] 4fc, *#H*5HJB LfcPf-+*A4HTF 

TFTT&ft-IfcSrlEHHUCHft. TfcfcWCli, OTfcij^&TFTWtt£ftft£fcj&« 

[0101] ttzmmz. *»^KJ:*TFT|^*fc T'# ft. 

£4WC!*H; t tfttflilUIIJgfc: i ftM&ffcgSg&fCj: 30 ( 1 ) SffiO<7{I#15mV/dec.W|*k if ^ L< (ilOmV/dec 

ixmmtix^z. smjMtmmifipt mizmz. 

MLW»k^5^fU^6» (2) Sfi# 80±45mV/decJai*|, #4 L< {i80±30mV 

«kSTFT(i^i^<, «OT*V«ffiWtt*#UT /decHrt(ClR44. 

iWWLTI->4. k ( 3 ) /*FE^crfc#15ci»/Vsfilrt, if 4 L< (ilOcmWs 

[ 0 1 0 2 J 4fc> m . H2 izlimt LTWIfc Klrt(CJR4 ft . 

ii/mmflu ( <r«) tie***. wpiimi¥^fi»» [0106] &±m£. *mnzxiTFTimbx 

tcttauss* (#«Bi) jwes*^ (tf^ry^) ±KfN»u^Mo s f ET^^^sn-cv^^is 

fcft 3 TOrfteifMtt^ 1 <JOrt^#:c06 JKrSRAMEIB^DRAMIlIB^ mmHtZtmt 
8.3%. ±2<rtf>|*|£95.4%, ±3<t<Dmz99.7%tfA 40 -fftn^y ^0»i«jat^4ii:*nirfl6'C**. 
ft,! t#*n£>*lT^ft. [0107] 4fc. *H!fi0im4^y^;^ hflfjtcT) 

[0103] **#t4>tt, *HM0IJOTFT#tt^ TFTaflsmSWW^EfcLTV^tf. J'TVW 

ft*iOjBSIfcff«r*fe«>, 540fflc7)TFTSrj|l^ h^it^TFT^ixJjLhO^ 

IS* . S ttO¥%iHi80. 5mV/dec (n-ch) . 80. 6mV/dec <p [ 0 1 0 8 ] 4 . *%WiftttflOtt Att £fttf> 4 i 

-cWCfcO. «2gililte5.8(n-ch) . 11.5(p-ch)T*-> fcTgUlT#fti>OT*&-3T. WJftttA«IW-|B 0 T F T 

. £ tz , ^gjJS (max) <9¥fertltil94 . Ocm^ /Vs (n-c flBSfclSWrf fcHSW ft i k ***C » ft . 
h). 131.8cmVVs(p-ch) T* 0 . S^<III{i38.5(n^ [0109] C*JMB-C»fe*lft»JM«t*(C»t*» 

h), 10.2(p-ch)T*->fe. Jl] *^lCi-5T#^ft^ttaSIS^@l 0^ 
[ 0 1 0 4 ] BD*>. *«W**"JfflUfcNf-ir*;l«TF * 50 Silft**^*4fettft«ISft<0il^«re*«liiM«i 
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[ 0 1 1 0 ] H 1 1 fcwt^SBi. HMW 1 ^IIT^ fiH 1 0 l^iTttfti£ B B B 8§jI£*- L , teH&ftWM®- 
6. BP*>. AoyyTc^SriftfjDfBaa^^o'CV^ Wtx^;^-Kffifc^4S^* J #4L^^t#i.^^ 



[o 1 1 1 ] hi i fc*5v^«BT# m&ttm *&mt& ztmmt^icox\ ®*>x&^&®&* 

&<o$mt tziz&w&i , B<7)t*imztem<r)W;&x.m ( i i^-r s i t vx* h . 

1 0 1 T'*£iiSRi*l) *«ff^El-*. L*>L^<?>, 0 10 [0121] mz. *3MHfcJ: Oft^tl&iraafcJitt 

loc^-fTEM^XT-fct isartia{K*<o«*efi^: «isfi^Bi-<&jSii« Gnflmb^tagBi-ss* 

C0112] £<0*J2. *»E(c:fevvcy\ny>'jc*£ 4. 

-i-tf^H^T'^SDiBaa^Hitt^tt*^^^ < i [0122] itxm&iE utnwr , *^h^{c 

[ o 1 1 3 ] hi 2t l z*t&ikffimmz. itm. o mmm^i^x-mix^K . ^a^^* 

^rcfci. HsiwffljR+reoo Tasini 4. 

OMy^^ffacfc-WMH^RiltttJMkL. 900 20 [ 0 1 2 3 ] CHS6M2 ) *»S0iJttllJ60iJ lT*^Lfc 

M100rgg^S£t^te^£JfeLT&5. TFT?i-3TCMOS0B£#jjW6W?»*. CM 

[0114] ja±o«McLr»*ufcaiMKHRiUi. o sEWHinttft 1 -es Lfc8ar«®*>N*+jM^!T 

0 1 2 fc^tfcfc^^Att* 1 ** < . ^tutc^ar FTt pj-tm&t FTt zttmmzmfr-sbitxm 

tmmz£^xttmztit:m&b%^x^&. jssfis. 

[01 15]H12fcfi^ tftA&l 20 UtT^mi [0 1 24] *®lsWtetJJt4CMOS0»^>ft«IS 

2 0 2fc«k->TH4*xfctt»fc$ro-O>$. til <0-HJ6£iJ£H5, H6£EvvtBKW4. fcfc, 

ionchi 2tc*t»w«ft*srTFT<^§tti Bj^j; m&zti&mikmmmn&mmi&K . c 

t LtfM-rsi:, *«ij&&#i 2 0 2fcior4-f Mosigii^j^i^i^atjjfjfcijiofefco'Ctt 

*x*/MMWfc&Mf * u r<?>m&vmLx it 1. %w 

[01 16] — hi 0 fc^-ris&$& B ii$3i#{±, h 30 [0125] t-rnsfiw 1 i>z^tnmf-\mz®L~>x. % 

1 oc^tauc, tessm 0 0 2tf&hwg.<vmm mmfcs o i±.iz%nmmm5 o 2*j»ku *^>±t 

«ttttlfi*«'rt*(£4J^T. U 7«D#»£|fl#*-4 xy^-f* £ fcfcj: 0 N^*/H!TFT£)*£ttJI 5 0 

x*;|/4f-|»ani^:V^#i £>*ll> . 3 k Pf-^^MTF TiOSttfl 5 0 4 1 ZBf&th. 

[0 1 1 7] ##3§#&jmttafcttft#8flW> [0 1 26] VS14J1503, 5 0 4*»JSLfc4,^-f h 

wmm 1 - 5 mw&cofcmx'®m mm* , #t sansis o 5*jjwu §^An^y7E*£#tf#H 

^*7ti2tt««ifi^j/'/if/tjifi^-4«^^*^i. . att$(t*jie!a!si*fif=sr5. *mnMximm&ftz 

zbifimtztiT^i. ztui. &s&-5$ l x.*fr*- mmmi tmitottz. z?lx. *stt«5 o 3; 
vM&mijto^tofr ozt izgmtz mx-h 504 n^mm&mmb % 0 , &mmt m 

&xftti^mLtzffi i fii,zi±-m(?)%Lm i Bf$.2tix^$> 40 it-ti *fA vwm 505 m&zti& . • 

fcstwsfi*. [0127] awe, «{c^>f hm®c7)Jis&«Bg-ri»r 

«isfi»rt«(c± t a *i«ttiK4x*^f-»fc^g r^s-^Aiw^-y5o 6,507 ^mm-h 

tt^ B B B g[^*n# fcflycttfrvvfrfcliWi/o^. fiP W-ymmkh^-=~y-/\,zmmLtzVJx 

?4#T'£> 0 . U rmWlZmf *e«x*/WM» [ 0 l 2 8 ] £ 5 LTH5 ( A ) 0*tW#4^i4 . T 

htztx^h. mz. mmmi tmmnm?i>iX7ii$-'7 

[0119] tLh<0«t, HWWrrn-fe^TteftfcU n?-V 5 06. 50 7^MfffiC^?L9«)iefiiKUS5 

^^ B B B tt^li{iH 1 2 l^lT«&& B B B fi!}£&# L.df 50 08.509 Zmfrt . *Hil^JT1i£ cO^?LWOll 



[0120] L^L^rA^. *%^(cJ:£ISSf^Xffi 



i ^ B B B tta^H^fe B B B ttjt^ * ^* . 



*. W*>. ^A-Ur{iM^ffiW$ix.g)£fc=5:<ig B B B ^ 



2 1 

»U£508, 5 0 9«J«W*0.5 umbth. 
1 0 1 2 9 ] § £>K, Htft0l 1 fcR*«0*frTi ->-C« 

?rcaffl*iwBHfcK5 io. 511 mn&ffs . fc 

fiE£tIfTf4. 4£, iOISfcJ:9y-f hS®5 1 
2, 5 13«g-f4. <I 3 LT05 (B) 

[ 0 1 3 0 ] H5 ( B) «0#toW*4>;h.fc6, y>f h& 
MM 5 0 5£ YvM-v+vrmzi. Ox 7 f^t 

*. i«n-yf->y^3rctty-f h««&5 12,513 10 

£ Jtf£7llItt0lMHftflflt 5 0 8 , 5 0 9 ? fc 

^vnuzmim.<mm.\m. 5 0 8 , 5 0 9 

t4fc05 (C) WMk&l. 
1 0 1 3 1 3 JMc, P?-+*/lfflT FT 
lXV i JxV?X7 5l4ZW&L, Nfifcf+4"*-43F 

tt»i:i/cp (yy) -r^fin-tyy-*-*. 

-fy/fi, M«JE50KeV , K-XM 0.1- 5X10 13 
atoms/cm 2 . i?4L<{i 0.5— 2xi0 13 atoms/cD 2 atoin 
s/cm 2 TtT^a. 20 

[ o 1 3 2 ] zco p-vyfxmiimmmmEti^ 

14«5 0 3^fr*>&4ft4. 5 15, 5 1 

6"C*$*l4««fc:P-f3}-y*»aSSDS^4. (05 
(C) ) 

[0133] JMC, 05(D) fcij** J: atcSVP-f * 
yo&Afcfrd. COP-^^ycOftAfi. ABtttE* 5 
KeV tffiftKRgU, H-X4S-0.1 - lxl0 15 atoms/ 
cm 2 . #4Kti 2- 5X10' 4 atoms/cm 2 fc-f4. 
IS<7>&JR, B»ftfcP4*V4m3*l&m5 1 30 
7. 5 18jWB*S*1*. 

[ 0 1 3 4 ] 0 5 ( D ) C*^nSM»7 LfcflaSTN 

/HTFW/-XI^5 17 > KMVHW518, 
JKiMCTiHMIK (4fcttLDDiW) 5 19, 5 2 

o . f-**/u*ft«w 5 2 1 4 . 

[0135] 06(A) tZSfrtX o K£{|!l<7)Nf- 

4. -f-LT, 06 (A) fciirttflBfc*$lvtPS[£ff4 
74^fc6tJi: tT B (#uy) -f^y^&Afcff?. £ 40 
coB-f *yco k_ ey p 4 *yv%&t WOOz 2%. 

[0 1 363 lmBOBJXycov-vyriim&mE 

30KeV , F-X*£ 0.1- 5 X10 1 4 atoms/cm 2 , #4 L 
<li 0.5- 2X10 1 4 atoms/cm 2 WS.btl, ZCOXUlZ 
«fc 9 5 2 3 , 524 T*3*l*«K(C B -f 
fc.4. (06 (A) ) 

[0 1 3 73 2jSg(OB-f^y<7)h--fy^{iiDji€E 
5KeV , H— XS5r 0.1- lxlO^atoms/cm 2 , #4 U 
<fi 2- 5X10' 4 atoms/cm 2 *S£fc-f4. ZtoXWzi 50 
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2 2 

9i5^KB4*y#i^n§il*:^is!!5 2 5, 5 2 6# 

mmtiz. (06 (B) ) 

[01 383 HLkOXmizX 0 Pf-+**fflTFT»V 
-Xffi«5 2 5 , H W yft$5 2 6 . ffijMCTitfelfN 
«<4fcliLDD«W) 527, 528, ***/WBjfc 

[0 1 393 06(B) fcjStIg<0»7«. I" 
^Xhv*?5 2 2£IR9l&£, aHMHcU— tf-3t 

[0 1 403 «fe. Sra^fi5 3 0 £4000A<O«3fc 
fi£ffi|-t4. «iaUfiKlK5 3 0iiiK'fl^XR. RftBftg 

Xtcvd^, iftCVDS, xeyn-h££ffl\,tfuf 

[01413 mzay?t> Y-fc-)V<mfS&'ffr\ Nf- 
+ ^STFTOV-XlSi53 1, Pf-+JM>gTF 
Ttf>V-.XMS5 3 2*»JiW4. 4£, b'Wy«® 

5 3 3 MN^^iVWT FTi: Pf--v *;tfflT FTfcT* 

4. (06 (C) ) 

[0 1423 W±<7M&m&1&X^ 06(C) lZ7jit 

ffimxz&cMosmzfimtizbtfX'tz. cm 
o smmift i>m%ffif8.co4 y><-?mx'*> o , c 

ffl@^{± U y ftisu-f b mm, ^ft^BcoSj^ 
j$SS:ll 2 0't4^cfflV^n4 . 
[0 1433 ^^T'07 (A) te5rf±iB9Wi» *H 
JtWfcfl!-? TfW Lfc CMOS 0l|*tt*-&*>*-CfllJ$ 

u^)y?*isv—9miixhh. *mmt&#m 
ttm Lxmmzr? T-tr^bo? xmm^mmm 
i&ftu znmmi&mmm&vyy^sv-? 
xm&Ltz. 

[0 144 3 07 (A) IZTFtVyyitisV—? 

zmm-b cmos mt&co-yj bmM^am.e umb 
m&hw&i.zt.x'fflmzixx^h. 

[0 14 5 3 Ztz. 07 (B) fcliftiU^H/ 
^^0ttO^W**f. 07 (B) CSty7h^y 

* * BKttKft u^^iassftiiiKs-fli^-r 4 mm%®n 

0) — oX'h*) , BSMR«W7HWX^J6j&f4n^^ 
0ffi-C'$>4. ^K^^Effl (V-^Mffl) y7M^ 
i^'X ^ mKliHIMmCftM H z H z mgco^ 

mzm^mmix'<7)m>z&3&ti& . 

[0 1463 U^y*^-^E«S<0JHBffliJa!Wi9, 

19, 5ia(S)»cMos[g»srsa*Lfcyy^ 

^V-^7-ilSL7t. *WI6», mi!llffi3-5V, 9 
BcOVyyi-isU-fX* 300MHzJOJt. +{C{i500 M 
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[0147] i<t4><Oj»4«3fE<Oft«lS-CfaiLfc 'J [0155] UJb^Mi, ^OftMfcaA-CTtta 



4>»?>* o =jy 7 mmmmzmi ivm&nx^t. %%immzt3\ ±t 4 1 <r>xh 4 . 

[0149] $^>t^ f-+*;WbW>.6 ^mt^ftrm [ 0 1 5 7 ] Jfl*+*/l*SMU:tt, L*HflMfftf>ffls 

HHfc3*iTH4(cfc»;b4>-f . *9ffiMliZfpLt:mM T, ^Vi-XjV-mi^zWomK^itiiXXf^fxv 

4ClfcJi, #ISHJl£J:4TFT^^*yl^|lt7&t" h^yj-XiV-mHtVl'J >m<WSS2MtfV-XiS}& 

imz tvt. mibxm^ ^mm&ttix^&z tzim iztx-fowiz t xv -xm<r>\mmumr u v- 

[0150] (WJ*i'«ii'iiW) HifeflJ [0158] *£^&^4>tt^E^iBififl^» 

fcTFTHKfcTJSSnffli («aaWP»tt, ©»E# 20 ^TFTttsutll f-+*;l^)£1I«fc:ttLTAa 

tt) &h«ltv^. tt:. z<nm&i&mmt&*ii m^mmw&Fimffl&z&.tt&zbX'. fwhi 

&3i^fcW*.4. *»B#4.li*fKBfc:J:5T fc. 

?7imWLZMlZ$X^im.\,zmiX^&frt:%m [0 15 9] i<^=flr«daiStt»j:H8fc:*t«5r» 

U -5-i*»4)-o^fft2:flimL^^TmTCieiW- $£^4ifcT'j»rc#4i:#;t^4„ H8 (A) (c 

4. fcvvt, 8 0HiV-^««. 8 0 2(iFWy®$. 

[0151] *fMBfci STFTcDBE 8 0 313.1- v*>W&Mmxfo 0 . f-v*/WBf£iB«8 

ixim£fzimm?i&<oi&m.Rc?)m o 3 o^fcu^fc^Httw* 8 0 4#«§ft4. 

*S8 W:. BP*>. *f6^£ttf-**rt^JS««fc« 4fc. f-**A#jSffl«8 0 34>, ^»M«8 0 4tl 

t Ki^>r >M®t<vmzfrfrz<smm®%mzMmi [ 0 1 6 0 ] zzxms ( a) iz^-tmmi. 01 oiz 

x»i timtt:. ^ttmmgkmmmmitznmx&z&tfwmx 

[0152] mmzit. i&miuffiiz h m >m® hh . bp^> . h 1 0 <o 1 0 0 1 •c*§ft.s*sjH&iw40 

*>f>£#4£^tm:J:9^)£$ft4f;#£W;i, H 8 (A) <0*tt«HR«8 04fcffi3U 01 0Oft#4 

Sli*v4BcW6tT^*i:#ifc«)-e*4. [0161] ^T, f-+*/WBjft««8 0 3rtfcE* 

[0153] &±&*btb&b. *MR£tlMMm Zivf&W<m&8 0 4Jif-**;l^«WrtCH«W 

( i ) *t'j7*W6 (^A-'jrttoT) mm xfuj yme^na&vtibmHkmi't&bim 

WHtt=5r«« ( #«4 Jt<4tt«»A<0rt» ) 4 . 

4. [0 162] 4fc, 08 (A) S-A-A' X'WtiiltlM 

( 2 ) U 7^i)$rifpa<J-r4Xtt^^^;^(6] ( V ffi0£08 ( B ) tc^-f, 8 0 6 {4^aa3Sr*-r4a 

-x- HWMIIfttS*Jrrt) (c«*3b*4«lf»mif-£ WLX'bh. 08 (A) iB-B' ■CflJISrL^Brffi 

x*/^-PlfflbW)Pitf4. 0^08 ( C ) KSrf . 

[0154] ffiot, ±M2mmf8&ffitzt, tmt [0163] =3rfc, 08 (C ) tefcVvCwpi.nliTOBfc 

Wf*^UrfctoT*«Wfc*tt ! Or'f-+*;W»J*«« ««8 0 4<0«*«U, wpa,mttdf-v UT^ilrf 4^ 

m&mzimZtvrzX.*)l>*?-WMbtt-r&mi8. 50 «cOB**"t. iiTn, mttf-+*;U»j$««8 0 3 



v>4. 

[0 148JOJ:««fc. *%BJIrfiJfflUfcCMOS|al 



[0156] -?-<9fe§jH, *^BM^»(iMf-v^;^^ 



(14) 
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rtCiJ WC s wpi , n#* n # g W^|$^^1iT'J> 0 . 
w P a,m#m§g<7)*+- D Ttfmmtm®X'fchZ t £ 

[0164] %->X. *%WlzXZ>TFTcr>$mcr>m& 

pa (wpa,m£l~m£Tlin;t*:*gft) £ftAL&<Ti2 

[0165] 

juFE= 1/ Cox (Aid/ A Vg ) -1/Vd-L/W 

zzx-coxiiyj mim^A, Aid. Av g (i-?-*i 10 

eflKW y«ggl dt^M hmiEEVgO^-ft*, Vd 
[0 166] LfrL&ri*^ ^W^^^HiWpaS- 

X^Zb^tCtll. 

[ 0 1 6 7 ] *»Iis!i£08 ( A ) t^iNilft 
EMt'^^S i f±IWD[6]±(;:*r LT#^t^# & 20 

[0 168] (>uFE) Ji¥£#!£ (iiX'te^il? 

mzmiztz ) *<7)**vT<r>iitimz£-?xm$>i)K 
^mizw%i&mtm&?Lt^m%tfLt iz±m 
tii, c\tihmmL^xm^tih^im^mw. 

[0 169] 

[»i J 

30 



-1 



[0170] z<vm x^ztih^te. ■£ftm%&m& 
lattice *nm- h) ^m.niiif^mnm.mm 

%mzi%£<mMW.»i ( itf:impurity£Slft-ri>) <?> 

mknmzmmthztzimLx^h. ttz. m- 
m& xiPFmnMLuz* yorc-iss tit, . 

[0171] 

-5/2 -312. m 

(m*) T 40 



oc 



[0 172] 
[$3] 



oc 



-1/2 -1 3/2 

(m*) NiT 



[0173] ZtibnJttzX h b , ***/W88S«£ 



[0 174] fi0^ s Si&Wtli3&3Kfcvvc^WkL 
fc^«!|S<oiftKNi ^RR0=5r< 0 iztfrJlflzt 

ifct:**. ip*>s jRit*j^Ti//xi ^a^iss-t 
m-&nx'£ftrt&m&vi&m*)%<&m&ui wtn 

^X^<kWMZii&. 

[0 175] it:. 08 (A) lzl$ux*H%m®8 0 

4tf?**)\,ijftkim¥ftk%mizm.ztix^h 
zt\mwx'bh. zommste. aiotc^ucit 

[0176] i WK*E«k Lfc*£. 7»ftii«8 0 

-?i±.x'imzmm%mf&x-fo i . 

[0177] ifc. JSlhoaWrflMte-fSi fcT. ffi^ 
KMC*, t * «?• * , ^l«WRIOTT'A*Wfc 

mmztzt immx'h tt^o tmizm-3 < ^mx- 

[ o i 7 8 ] «rao«fc f u-f viissjio^ 
o s-wso-t & £ X'^y+xiv-m&vm-rh z t & 

x'ME<vft±kmz-r7Ai''yis3)im& (sm) <r> 

[0 1 7 9] -t^P-yyg^HlfeWlftLhtt. 
[0180] 08 ( A ) XmrntfLk LtcftlZ. 

izmmvium-hwmztihtcuf. >wg.it 
m&&zimzjffiizmtzzkw*sffiz'%i*fx'3> 
i. m-&mmzmmffi*'bz<x'Zitzib. 

[0 18 1] 
[»4] 

S=ln10-kT/q [1 +(Cd+Cit)/Cox] 



[0 182] $:4Kfcwc. ktt^yvyj@R N Ttt 

*Cit$rO{C^r^ll0j&^{tSii:T\ Cd =Cit= 
0i:**a««JB, BP*>Sffi#60mV/decade t%Z>¥m 



(15) 
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[0 184] bZbX\ *m\frt>WMZixh*®$LX' ^XYA htmmtt&Zt *>WC'£>I>. 

WHzmm*im*m^xi>&\,\ ztuz. *«^g (?>mmmzLx}5<ztt>m%x'h&. 
mtfi-**mf&ffl&izttLxAmiz**)^-mm [ o i 9 5 ] ±nxm^m7im (mz-^-y 



i o i 8 5 j ftoT , ^)v*?-mm.*wmz> t^o io lx. nmm-imz ix vim 

^mumm-m^m^tmixd. w-h. n*** -mmL-izmmzx-oXYA mmmmm-zzt 

[ 0 1 8 6 3 ttz. T-mn&mZPtfzltBJ *>X-ffi [ 0 1 9 6 ] CHMI5 ] *^SfeWT'(i. #?&BH£j£ffi 

j£ti>*§-£\ a^D-fS^tl'f^yOillSTilSWtL LT#S?L£TFT£DRAM (Dynamic RondomAccess 
^VMlftJ^fcff&^fciHTfgT'&S. Memory) &&Xf SRAM (Static Rondom Access Memo 

[01871 ja±*»fc:, *^{i*wff-c^-rs ry ) izmitemiz^^xtmi-i. imutm 1 3 

J; 9grt>ft£*Jffi-C&6. *ffifc£mM'tZZbX\ + [0 1 973 DRAMtifeii-f hWfrb%Mt LX?y 

v*)isgfimfrxm^Tj-TV7'$.?u>im<7)*m fy^izmmm^^^ox-bi. ay^y^^m 

i^EX'mMt%mi-**)u%}%&%}Mkmzm\tz> mtix<7)VM^mi7JHi. ^yT^nzmmz^m 

Z\ttfX-$$,tmm2tl&. <$iltzTFTlZ£-oX$i$f<$tl&. DRAM(7)1§<?)> 

[01881 mt&M3) ^mnmx'itmMmi^i ^u^^m^t^TFTtayTy^m^mis 
fzmxntmiicoxnmTfi-f.MwmziiftftMz (a)k^i-. 

mm-miz, ^^mmmz^Lx^u^yim^ [0 1 98 3 7-fisi 30 uzx^xyj hm^zs- 

ti%w%i,zm&tiimmzmi. --y-yti-zr-ytv tbtizt, isoiX'^tihTFTimfflmttt: 

ym£i-&, 1. znttrnx't'-v h&i 3 02Mfrt>? y^y+n 3 

[01893 ^mmmiz^i-xm^mmmi t&^b 30 0 4izwffi&itmztiximm?>-&/it£<). itmuz 

xisw§*<F>- -y ?)i>mm$: § ^.cMwci a y^y^-fr^ms* 1 ®. o tu LTtt mm^tz Uz 01" 

^^tJtHrtrr&i.. i».bp*>. znayTywzwmztitzmffiZTFTiz 

[0 1 9 03 tiz. 700 'CS:Si.^jD^atJ;oT^ X SMU:91-£.I fcT'fBliSi^ 

nt&s. iui:* i fi<^st^ij^i6j±^7«giE<7) [01991 DRAM^tminm^^v^m^t^ 

[0 19 13 CIIJ&W ) *^Jfi^JT'{iH^Jlt^L ftftffi^O^^t'J^BJtl-^OCStTV^. 

^Migt{i^ig«5-^i-„ mmzimmmi ttz. m®hi&<wit>ti$><?)x\ immtAizm 

izaux. vwmi i i mmt&iMZ'm ztix^z. 

U vSttJi$-^L7tef^Ao>->7nS$r#tf»H^, 40 [ 0 2 0 0 1 4fc» TFTSfUTDRAM-fe^M 

[01923 ^wB^^s^^^^tr, nsfe ^ms.x'<r>m^^mtthc\ti)K'% 

eJtets - ^*T'# ^ . <r ^w^^tiio [ o 2 0 1 3 mz. gmnms? t ix-&&mm^ti 

KX'fA h&mmzmfcfzztmmx'hz,. ttz. sRAM^immi 3(b) tc^-r. %®n$m 
mtime)m%iii}\!mmc?>3imffl85?z> ztx-ioo [si^o^tgsrT f Tx-imtz s r AM^at^ 1 1 

M500 A ( ftHWKliSOO -1000 A ) <0Kfflf ^T'# £ i: t ^ItgT'J) l» . 

%>> [02023 SRAM{i7'J-yr7O-y7^i03K^[Il 

[ 0 1 9 3 3 m&\m<r)h-x'>?4 htmmzffif&t&b mumTizm^tzt^ovfo^x. M^mmo 
m&®ttmm%*mftimzimx'$ z&t , y>r h 50 N-oFF*4v^iOFF-oN^>23eje«jincwj6u - 



(C60mV/decade JaT^SISttA^feilft - 1 1 S>S . 



*wtthz.b\zbhi)>t>X'bh. 
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